MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MN3IMEPUTE/IBHO-UH®OPMALIMOHHASA TEXHUKA TTPU UCIIBITAHUAX
BBICOKOTEMIIEPATYPHBIX YCTPOVICTB

Hanpagsnenue/cnenuaibHOCTb 24.03.01 PakeTHbIe KOMILJIEKChbl i KOCMOHABTHKA
MOJrOTOBKH
Cnenuanu3anus/mpoduib/mporpaMma WNHdopManioHHO-U3MepHTe/IbHAsA TeXHUKA U TeXHOJIOTHH
TOATOTOBKH
YpoBeHB BbICIIero 06pa3oBaHus BakanaBpuar
®opma o0yueHust OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJIN
Kadeapa-pa3padorunk paboueit A3 KOCMMYECKMUE AIIITAPATBI 1 IBUT'ATEJ/IN
NPOrpamMMbI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
HussieB Anekcanap AJieKCaHAPOBUY, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
N3MEPUTE/IBHO-UH®OPMAIIMOHHASA TEXHUKA ITPU UCITBITAHUAX
BBICOKOTEMIIEPATYPHBIX YCTPOVICTB

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-6.1 — croco6HOCTh CO3/laBaTh U MO/AEeP>KUBATh MTPOIECChl )KU3HEHHOTO I[UK/Ia TPOJYKIUY B PAKETHO-
KOCMUYeCKOl TIPOMBIIIIEHHOCTH, peaau30BaHHbIe B MH(GOPMAaI[MOHHBIX CUCTeMaxX

INCK-6.2 — croco6HOCTh COMPOBOX/ATh TMPOIECC MOJATOTOBKA U TIPOBEIEHUS UCIIBITAHWN KOCMUYECKUX
anmapaToB, KOCMUUeCKUX CUCTeM U UX COCTAaBHBIX UacTell Ha BCeX 3Tarax KU3HEeHHOT0 LIUK/Ia

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-6.1

3HAHUA:

YerpoiictBo, TNpUMHUMIBI  (DYHKLMOHWPOBAHMSI ¥ OCHOBBI TIPOEKTHPOBaHWS HH(GOPMAMOHHO-
W3MepUTEeNbHBIX CHUCTEM M MX 37eMEHTOB, TPUMEHSIOIIMXCSI TpYM HCIbITAHUM BBICOKOTEMITEPaTyPHBIX
YCTPOMWCTB B paKeTHO-KOCMUUECKOW TEXHUKE;

YMeHus:

OO6ocHOBaTh OCHOBHBIX I1apamMeTpoB HH(OPMAIMOHHO-U3MePUTEIbHBIX CHCTEM U HMX 37eMEHTOB,
TIPYMEHSIIOIIMXCS TIPU UCTIBITAHUY BbICOKOTEMITEPATypPHBIX YCTPOWCTB B PAKETHO-KOCMUUECKOM TEXHUKE;

HABbIKU:

Wcnonb3oBaHue WHXEHEePHBIX METOZOB  [Ji  BBLINOJIHEHUS PacyeToB  TPUMEHUTENBHO K
MH(pOpPMAaLIMOHHO-U3MepUTeNIbHBIM ~ CHCTeMaM M MX 5/7eMeHTaM, TMpPHUMEHSIIOUMMCA TIpY  MCTBITaHUU
BBICOKOTEMIIepaTypHbIX YCTPONCTB B paKeTHO-KOCMUUECKON TexXHHUKe.

IICK-6.2

3HAHUA:

YerpoiicTBO M QyHKLUMOHMPOBaHME CTEHZOB /ISl WCTIBITAHMM BBICOKOTEMIIEPATYPHBIX YCTPOMCTB B
PakeTHO-KOCMUYECKOI TeXHHUKE;

YMeHUs:

[lporHo3upoBaTh W omfpefensTb [0 pe3yabTaTaM MUCIBbITAaHUN OCHOBHBIX  XapaKTepHUCTHK
BbICOKOTeMIIepaTypHbIX yCTPOMCTB B paKeTHO-KOCMHUYeCKON TeXHUKe;

HABbIKU:

Vcronb30BaTh MH)XeHEPHBbIE METO/bI pacyeTa MapaMeTpoB pabourX MPOLiecCOB BBICOKOTEMITEPATyPHBIX
YCTPOWCTB B MpoLiecce UCIbITaHUM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa UBMEPUTE/IBHO-NH®OPMAILIMOHHASA TEXHUKA ITPU UCITBITAHUAX
BBICOKOTEMIIEPATYPHBIX YCTPOMCTB siBnsieTcsl JUCLUIIAHON YacTH, (hopMHpyeMoii
y4acTHHKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0J10Ka 1, TporpaMmb! MOATOTOBKY 10 HamnpaseHuto 24.03.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CogepxaHue AUCLMIUIMHBI SBIseTCs orndeckuM npogospkennem gucuuiyivH: TEIVIOIIEPEJAYA
B N3JE/INAX PKT.

Cojiep>kaHue [UCLIUIUIMHBI SIBJISIETCSI OCHOBOM it ocBoeHus: auciuruiviH: U3MEPUTEJIBHO-
NMHO®OPMAIIMOHHASA TEXHUKA ITPA UCIIBITAHUAX CUCTEM TEIIVIOBOI'O PEXXIMA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. O6mue cB 11 0 PyHK I
BBICOKOTEMIEepPaTypPHBIX YCTPOCTB. BbicOKOTEMIepaTypHbIe
YCTPOWCTBA B PAKETHO-KOCMUYECKOW TeXHHKe: PaKeTHbIe [BUraTe/bHbIe
3 6 YCTaHOBKH, UX arperarthbl ¥ y3/bl. O61ijpie CBeZjeHNs 0 PAKeTHBIX 36 12 4 4 4 24 20 20
ABUTraTeNIAX U JBUTaTe/IbHbIX YCTaHOBKAX, UX K}'laCCl/ICl)I/lKaL[l/IHA OCHOBHBIE
XapaKTePUCTUKH PAKeTHBIX ABuraTeneﬁ U IBUTaTe/IbHbIX YCTaHOBOK.
OCHOBBI TEOPHHM TEIUIOBBIX PAKeTHBIX JBuraresnei. [lotepu yzienpHOro
HMITy/ibCa.
Paspen 2. JKuKocTHbBIe JBHraTe/IbHbIE YCTAHOBKH U
BBICOKOTeMITepaTypHbIe ycTpoiicTBa. [IpUHLI paboThI )KUAKOCTHBIX
JBUraTe/IbHbIX YCTAHOBOK U BBICOKOTeMIIepaTypHbIX yCTpOﬁCTB.
3 6 Knaccuduxanust KPI. [THeBMOru/ipaBnyeckie CUCTeMbI KUAKOCTHBIX 55 29 11 9 9 26 40 40
PaKeTHBIX JBUTaTe/bHBIX ycTaHOBOK. Torumea XKP/I. Crenp ans
ucneitanuii XKP/I: ycTpoiicTBo, cocTaB, Knaccudukaryst. MeTogpst
HWMHUTaLUA yC/IOBl/Ifl IKCIUTyaTalyu. CTeHAOBLIe I/lH(i)OpMaLu/IOHHO—
H3MepHUTe/ibHbIe U YTIPaBJ/IsAoLIe CUCTeMbl.
Paspen 3. /IBurate/ibHble yCTAHOBKH H BbICOKOTeMIlepaTypHbIe
ycTpoiicTBa Ha TBepAoM ToruBe. O61iye CBeleHuUs U KiacCubuKaLys
PakKeTHbIX ,E[BI/lFaTEIIeﬁ Ha TBepJO0M TOIUINBE. TBEp,E[bIE PakeTHbIe TOI/IMBa
3 6 Y UX Knaccudukanus. [opeHre TBep/bIX paKeTHbIX TOIIMB. MeTo/1Ka 53 27 19 4 4 26 40 40
3KCIIepPYMEeHTAa/IbHOr'0 Orpe/iesieHrss CKOPOCTH ropeHus TBepA0ro TorivBa.
Creng s ucnbitanuii PATT. Vi3sMepeHust mapaMeTpoB MPH OTHEBBIX
CTeHZI0BbIX ucnbiTaHusax PATT.
Bcero 3a 6 cemecTp 144 68 34 17 17 76 100 100
Bcero no gucuuninHe 144 68 34 17 17 76 100 100
3.2. AyAuTOpHBII NPAaKTUKYM
Oo0neMm,
Ne Homep 1 HaumeHOBaHHe pa3jiesa
Tema NpaKTHUYeCKOro 3aHATUA ayp.
n/n JMCITMIITHHBI
4acoB
Pasgen 1. OGimue cBejeHus 0 Ompenienenvie ko3 duipieHTa 1MoTephb
1  |dbyHKIMOHMPOBAHUY BBICOKOTEMIIEPATYPHBIX |yAeapHOro nMityabca 2KP/I 1o pesysnbTaram 4
YCTPOMICTB. WCIIBITaHUU
Pa3nen 2. JKuaKoCTHBIE JBUTaTe/IbHbIE
A A A Pacuet nipoekTHbIX napameTpoB KP/I B
2  |yCTaHOBKM U BbICOKOTEMIIepaTypHbIe o 9
o YCJIOBUSAX CTeH0BbIX UCIILITAHUU
YCTPOWCTBA.
Paspen 3. [IBuraresibHble YCTaHOBKHU U OrnpezienieHne 3aK0OHa CKOPOCTY TOPEHUSA
3  |BBICOKOTeMIlepaTypHbIe YCTPOMCTBA Ha TBEpJOro pakeTHOI'o TOIIIMBA [0 pe3y/bTaTaM 4
TBepZOM TOIUIUBeE. WCIILITAaHUM
Bcero 3a 6 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neM,
Ne Homep 1 HauMeHOBaHHe pa3jeia
Tema /1a00paTOPHOro NPAKTHKyMa aya.
n/n JUCIUNTAHBI
4acoB
Pazpen 1. Ob1ye cBeieHNs O N3yuenne TexHUUYeCKUX XapaKTEPUCTUK
1 |byHKIMOHUPOBAHUU JIBUTaTeJIelt 1 0CHOBHBIX TIPOEKTHBIX 4
BBICOKOTEMIIEPATYPHBIX YCTPOUCTB. napametpoB P/1-107 u PI-119
YcTpoMCTBO U (PYHKIJMOHUPOBAHUE
2 |Pa3gmen 2. )KuKOCTHbIE JBUTATe/IbHbIE P Py P 5
JKUJIKOCTHOTO pakeTHoro jasuraress PI-107
YCTaHOBKH Y BbICOKOTeMIIepaTypHbIe =
3 |ycrpoiictea YcTpo#cTBO M PYHKLIMOHUPOBaHHe 4
JKUJIKOCTHOTO pakeTHoro asuraress P/I-119
4  |Paspen 3. [IBuraresibHble yCTaHOBKU U N3yuenne koHcTpykumii PATT 4
BLICOKOTeMITepaTypHbIe YCTPOMCTBA Ha
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|TBEP,E[OM TOILIMBe. |

Bcero 3a 6 cemecTp 17
3.4. CamocrosiTennbHas pabdora crygenta (CPC)
Ne Copepxanue yueoHoro | O0bem,
Homep u HaumMeHOBaHMe pa3jeia AUCHHUILINHBI
n/n 3a/laHUA 4acoB
N3yuenne
1 TeOpPeTUYeCKOro 10
p 106 MaTepuasna
, [poten L. e cotenn o bymomponn 4
patyp yerp ) nabopatopHoii pabore
3 BrimonHeHue fomMarHero 10
3a/,aHuA
N3yuenne
4 TeOpeTH4eCKOro 10
Paznen 2. JKumkocTHbIe ABUraTe/IbHbIE YCTaHOBKU U
. MaTepuasna
BBICOKOTEeMITepaTypHbIe YCTPOKCTBA.
ITogroroBka k
5 16
nabopaTtopHbIM paboTam
N3yuenue
6 TeopeTU4eCcKoro 10
Marepuasa
Pazpen 3. /lpurartesibHble yCTAaHOBKU U BBICOKOTeMIIepaTypHbIe
o IToaroroBka K
7  |yCTpoiiCcTBa Ha TBEpPZOM TOIIJIUBeE. o 6
naboparopHoii pabore
8 BrinonHeHue fjoMaiiiHero 10
3a/jaHus
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJE/IM CEMECTPA
1/2/3/14/ 5 | 6 (7|8 9 10 | 11 12 13|/14| 15 | 16 | 17
6 a3 | 4ap Otu. mo JIP | AP Otu. no JIP a3 | 4ap

YcnoBHbIE 0003HAUEHUS:
e [IP — auarHOCTHUeCKasi paboTa;
e 13 — njomailiHee 3a/laHUE;
e Ortu. o JIP — otuet 1o JIP.

TeKkyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyromux dhopMax:

JIMarHoCTUYeCKasi pabora;
JIOMallIHee 3a/laHue;
otuet 110 JIP.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. E. Anemacos, A. ®. [IperanuH, A. I1. TummH. . Teopys pakeTHbIX ABUrarenei. M.:
MaumHoctpoenue, 1980, 210 3ks.

2. B. II. Benog. . CoruioBele 010ku pakeTHbIX Apurareneit. CI16.5I'TY "BOEHMEX" um. . ®@. YctuHOBa,
2019, a51. pec.

3. B. I1. benos. . VicnibiTaHUs pakeTHBIX JBUraresieii Ha TBEpAoM Torutuse. CI16.BT'TY "BOEHMEX" um.
L. @. YctuHoBa, 2020, 351. pec.

4. B. II. besos. . CKOpOCTb ropeHysi TBEPAOr0 paKeTHOI'O TOI/IMBA U METO/bl €€ SKCIIepUMeHTa/IbHOr0
orpefenienus. CI16.BI'TY "BOEHMEX" um. [I. ®. ¥YctuHosa, 2008, 351. pec.

5. 1. T. KpaBuenko, FO. B. AuuckeBuu, A. M. JlabaHoBa. . YcTpoiicteo asuratesns PI1-107. CI16.BT'TY
"BOEHMEX" um. . ®. YctuHoga, 2018, 1. pec.

6. . X. ®axpytauHoB, A. B. KotensHUKOB. . KOHCTPYKIIMS 1 TIPOEKTUPOBAHUE PAKETHBIX [[BUTATe/ e
TBEpAoro toruvea. M.: MamuHoctpoenue, 1987, 38 3k3.

7.J1. H. JlaBpoB, A. A. bonotos, B. U. I'annaHeHKo. . KOHCTPYKIIMK pakeTHBIX ABUraTesiel Ha TBEPAOM
tormee. M.: MammHocTpoenue, 1993, 6 3k3.

8. H. K. Marsees, A. A. CeMéHOB. . YcrpoiictBo apuraresns P/I-119. CII6.BT'TY "BOEHMEX" um. []. ®.
Ycrtunoga, 2020, 3. pec.

9. FO. C. AnjpeeB. . DKCIIepUMeHTaIbHOEe UCC/IeloBaHNe ABUTATe/Iel eTaTebHbIX armtaparoB. JLBI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 1979, 69 3K3.

5.2. [lorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIUHE:

1. A. 1. KonomeHnuieB, M. B. Kpaes, B. I1. Hazapos. . VicribiTaHue 1 obecrieueHre HaZiEKHOCTH PAaKeTHBIX
neurartesieit. KpacHospckbBI'TY "BOEHMEX" um. [. ®. YctuHoBa, 2006, 1 3k3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/ — ®dyHaamenTanbHas 6ubnuoreka BI'TY « BOEHMEX» um. [T.0.
YCTUHORBA;

2. https://urait.ru/ — O6pa3oBarenbHas Tiatrdopma «FOpaiiT». [ By30B U CCy30B.;

3. https://e.Janbook.com/ — 3BC JlaHb.

CoBpemeHHbIe TIpo¢eCcCHOHabHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 3neKkTpoHHas 6rboTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

VHbopMalLMOHHBIe CITPaBOUHbIE CUCTEMBI:

1. Texakcrept — MH(OpMaIMOHHBIN MOPTaI TEXHUUECKOTO Pery/MpoBanusi: HopMel, paBu/ia, CTaHjapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHol renepany BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHue:
He TpeOyeTcsi.

5.6. b opmalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:
1. Atnac koHcTpykuuu JKP/ nion pea. ['nyiuko B.IT..

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paboueii mporpaMme qUCIATLTHHBI
N3MEPUTE/IBHO-UH®OPMAIIMOHHASI TEXHUKA ITPU NCIIBITAHUSIX BBICOKOTEMIIEPATYPHBIX YCTPOVICTB

AnHoTanusa paboueii nporpaMMsl

Huctuminia U3MEPUTE/IBHO-UHO®OPMAIIMOHHASI TEXHUKA ITPU UCIIBITAHUAX
BBICOKOTEMITIEPATYPHBIX YCTPOMICTB sBisieTcs JMCLMIUIMHOM —4YacT, (opMHpyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOArOTOBKY 110 Harpasienuio 24.03.01
Pakemmble komniekcbl U KOCMOHasmuka. [IucuuruiiHa peamm3yeTcs Ha (akynsrete A PakeTHO-KOCMUYeCKOM
texuukd BI'TY "BOEHMEX" wum. [O.®. YcrunoBa kadeapoirt A3 KOCMUUECKUE ATITTAPATHI U
OBUTATEJIN.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
IICK-6.1 crioco6HOCTL CO371aBaTh W TIOAJIEPKUBATEL TIPOLECCHl KU3HEHHOTO IWKJIA TPOAYKIMU B PaKeTHO-
KOCMUYECKOH MPOMBIIIIEHHOCTH, peaii30BaHHbIe B UHHOPMAalMOHHBIX CUCTEMAX;
IICK-6.2 crocoOHOCTh COTpPOBOXK/AATh TIPOLIECC TIOATOTOBKHM W TIPOBEIEHUS MCIMBITAHUNA KOCMUYECKUX
anmapaTroB, KOCMUUeCKUX CHCTEM M X COCTABHBIX UaCTelt Ha BCeX JTarax >KU3HeHHOTo 1UK/Ia.

Co,qepx(aHHe AUCLUIT/IMHBI OXBATBIBA€T KPYT BOIIDOCOB, CBA3dHHLIX C MPUMEHEHWEM CPEACTB U3MEDEHUA U
H3MepUTE/IbHBIX I/IHCl)OpMaL[I/IOHHLIX crucreM npu HCIIbITaHWH, OTpaGOTKe n nccjaea10BaHrun
BBICOKOTEMITEPATYyPHBIX YCTpOﬁCTB B paKeTHO—KOCMH‘—IeCKOﬁ TE€XHUKE - DAKETHBIX NBUr'daT€/IbHBIX YCTAHOBOK U
HX OTAEJIbHBIX arperaroB U y3J/10B.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e JiOMalllHee 3aJjaHue;
e otuer 110 JIP.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILUIHHbI

MN3MEPUTE/IPHO-NH®OPMAILIMOHHAS TEXHUKA ITPU CITBITAHUAX BBICOKOTEMIIEPAT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

YPHBIX YCTPOUCTB

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue PexoMeHIVeMast THTenarvna TpyRoeMKOCTB,
paboThI a patyp yac.
Pazpen 1. O6mue cBefieHHs 0 (PyHKIMOHMPOBAHUM BHICOKOTEMITEPATyPHBIX YCTPOMUCTB.

N3yuenue
TeOpeTHyeckoro | B, E. Anemacos, A. ®@. [lperamun, A. I1. Tummn. . Teopusi pakeTHBIX 10
MaTepurasa neuraresieit: M.: MammHoctpoenue, 1980 (1-3)
IToaroroBka K B. I1. Benog. . CoruioBsie 610Ky pakeTHbIX Apuratesneit: CI16.BI'TY
naboparopHoi "BOEHMEX" um. [I. ®. YcturoBa, 2019 (1-2) 4
pabore FO. C. AHppees. . JKcriepuMeHTa/IbHOE MCC/IeIOBaHUe IBUTaTe el
BuimoHeHUe nerarenbHbix anmnapartoB: JIL.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
JlOMalllHero 1979 (1-3) 10
3a/jaHus

Uroro no pa3geny 1 24

Pazgen 2. )KujgkocTHbIe ABUraTe/IbHbIE YCTAHOBKY M BHICOKOTEMIIEpaTyPHbIe YCTPOHCTBA.
ayueHe H. K. Marsees, A. A. CeméHoB. . YcrpoticTBo apuratess P[I-119:
TeOpETHUECKOTO CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2020 (1-2) 10
A. . Konomenues, M. B. Kpaes, B. I1. Ha3zapos. . VcnisiTanue u
Marepuasa . .
obecrieueHre Ha/IEKHOCTU pakeTHBIX Apurareneii: KpacHospckBI'TY
ToroToBKa K "BOEHMEX" um. []. ®@. YctuHoBa, 2006 (1)
e . T. KpaBuenko, FO. B. Anuckepuu, A. M. JlabaHoBa. . YCTpPORCTBO 16
asuraresis PII-107: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018
paboram
(1-2)
Wtoro no pa3neny 2 26

PHBAEJI 3. 'Z[BI/II‘HTEJIBHBIE YCTAHOBKH H BbBICOKOTEMIIEDATYPHbIE YCTPOﬁCTBa Had TBep/JAOM TOIL/IMBE.

W3yueHue N. X. ®axpyrauHoB, A. B. KorensHukoB. . KoHCTpyKLWA U
TeOpeTHYeCKOro NIpOEKTUPOBaHKe PaKeTHBIX JBUraTesei TBEpAOro Tormsa: M.: 10
Marepuasa MaumHoctpoenue, 1987 (1-2)
ToaroToBKa K B. I1. Benog. . cnibiTaHus pakeTHBIX JiBUTaTesiell Ha TBEPJOM TOIIUBE:
o CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2020 (1-2)
y1abopaTopHOM ; 6
6ote B. I1. Benos. . CKOpoCTh TOpeHUsi TBEPAOTO PaKeTHOI'O TOTL/IMBA U METO/Ibl
ba eé sKcriepuMeHTansHoro onpenenenus: CI16. 5T TY "BOEHMEX" um. 1.
BeoinonHenue ®. YcrunoBa, 2008 (1-2)
JOMalllHero JI. H. JlaBpos, A. A. bonoros, B. W. I'annaneHko. . KOHCTPYKLUM pakeTHBIX 10
3a/laHus JBUTraTesieit Ha TBEpAOM ToruBe: M.: MamuHocTpoenue, 1993 (5)
Wrtoro no pasgeny 3 26
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IIpunoxenue 3
K paboueii mporpaMme qUCIATLTHHBI
U3MEPUTE/IBHO-UH®OPMAILIMOHHAS TEXHUKA ITP UCITBITAHUSIX BBICOKOTEMIIEPATYPHBIX YCTPOUCTB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
e [IOMalllHee 3a/laHue;

e otueT 1o JIP;

e JK3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JlomaiHee 3afaHue
INo pe3ysbTaTam BBITIOJTHEHHS IOMAIITHero 3alaHusl CTy[eHT rpefcTaBiseT oTueT. OTyeT cuuTaeTcs
TIPUHSATBHIM TIPY BHITTOJTHEHUU BCeX CJIeAYIOIIUX KPUTepHeB:
- IPAaBWILHOCTD Pe3y/IbTaToB,;
- PAaBWJILHOCTG BBITIO/THEHUs TpadrueCKOU YaCTH 3a/IaHus;
- IPaBWILHOCTH 0(hOpMIIeHHs 0TUeTa (CTPYKTYPHask YIIOpPsAJ0UeHHOCTDb, Ha/TMUMe BCEX HEOOXOUMBIX
pasfiesioB);
- IOTTyCKaIOTCsI He3HauMTe TbHbIe UCIIPaBJIeHNs B OTUeTe.
OTuet He MOXXET OBITh TIPUHAT U TO/JIEXKUT Z0PabOTKe B CydYae:
- omMOOK B pacueTax v npu odopmieHnH rpaduueckoro Matepuarna;
- HeOpe>KHOTO 1 6e3rpaMoTHOrO 0hOPMJIEHHS OTUeTa.

ITpu caue OTueTa 10 JOMaIITHEMY 3a/IaHHUIO TIPelyCMaTPUBAETCSI OTBEThI CTyAeHTa Ha BOIPOCHI
riperiofaBaress. [Ipumeps! Borpocos cogepxkarcsi B POC 110 JUCLUATIIVHE.

Kputepun oLieHUBaHUS:

- «oTMYHO»: CTYAeHT Aasl TOJHBIM OTBET Ha 2 OCHOBHBIX BOIIPOCA ¥ BO3MO)KHBIE [IOTIOJTHHTE/IbHbIE BOTIPOCH;
- «xopoto»: CTyZIeHT OTBeTH/1 Ha 2 OCHOBHBIX BOTPOCA C He3HAYMTe/TbHBIMU TIOTPELTHOCTSAMU U 1A
HETIO/THBIE OTBETHI Ha [IOTIOJTHUATE/TBHBIE BOTIPOCH;

- «yZl0B/IeTBOPUTENBbHO»: CTYZIeHT [ja/l Hello/IHbIe OTBEThI Ha 2 OCHOBHBIX BOIIPOCA M He OTBETHJI Ha OT/e/IbHbIe
JIOTIOJTHUTE/TbHBIE BOTIPOCHI;

- «HeyZI0BJIeTBOpUTeNbHO»: CTy/IeHT He OTBeTHJI Ha TPU BOMpOcCa Tperogasaresisi. PaboTa mogiexxur
TIOBTOPHOM cJiaue.

Otuer no JIP
ITo pe3y/bTaTaM BBINOHEHHUS J1ab0pPaTOPHON pabOTHI CTYAEHT MpeCTaB/sieT OTYeT 1o 1abopaTopHOM
pabore. Otyer 1o JIP cuuTaeTCsi MPUHSATHIM TP BLINOJTHEHUH BCEX CIeYIOIINX KPUTEePHEB:
- IPaBU/IbHOCTh pPe3y/bTaToB;
- IPaBWILHOCTD BBINOJIHEHUs TpadruecKoi YacTH 3a/laHus;
- IPaBU/IbHOCTb 0()OPM/IeHHUsI OTUeTa (CTPYKTYPHasl yIIOps0ueHHOCTb, Halnuue Bcex HeoOX0AUMbIX
pasziesioR);
- [OTIyCKalOTCsl He3HauMTe /IbHble NCIIPABJIEHNs B OTYeTe.
Ortyet 1o JIP He MO>KeT OBbITh IPUHSATO U TOJJIEXKUT JOPabOTKe B CTydae:
- o0OK B pacueTax v npu odopmsieHnH rpaduueckoro Marepuara;
- HeOpeXkKHOTO 1 Oe3rpaMOTHOTO 0opMIIeHHS OTUeTa.

ITpu cpaue OTueta no JIP nmpegycmarpyBaeTcsi OTBETHI CTy[eHTa Ha BOIIPOCHI TpernojaBare/isi. [Ipumepsl
BOIPOCOB cofepykarcs B @OC no JucLUmvHe.

Kpurtepuu olLieHUBaHUS:
- «0T/InYHO»: CTYZIeHT Jia/ TIOMHBIM OTBeT Ha 2 OCHOBHBIX BOTIPOCA M BO3MOYKHBIE [IOTIO/THUTE/IbHbIE BOIIPOCHI;
- «xopoto»: CTyJeHT OTBETU/ Ha 2 OCHOBHBIX BOMPOCA C He3HAUNTeTbHBIMU ITOTPELIHOCTSMU U A/l
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HETIO/THBIE OTBETHI Ha JIOTIOJTHUTE/TbHBIE BOTIPOCH;
- «YJOBI€TBOPUTELHO»: CTYZIEHT Jla/l HETIO/THbIE OTBEThI Ha 2 OCHOBHBIX BOMPOCA U HE OTBETH/T HA OT/Ie/TbHbIE
TIOTIOJTHUTE/TEHBIE BOTIPOCHI;

- «Hey[OBIeTBOPUTE/LHO»: CTyZIeHT He OTBETHII Ha TPU BOMpOCa MpernojaBare/s. PaboTa rmojiexur
TOBTOPHOM cZiaue.

JK3aMeH

OK3aMeH MPOBOAUTCS B JopMe NMMCbMEHHBIX OTBETOB CTY/I€HTA Ha /IBa BOIIpoca B Ounere.
OK3aMeHaIMOHHbBIe OUIeThI Cofiep>kaT ABa Borpoca. CIMCOK BOMPOCOB K 3k3aMeHy cogepxurcs B @OC o
JHCLUIUIMHE.

Kputepun oLieHUBaHUS:

- «OTVINYHO» - TIOJIHBIM OTBET Ha 06a BOIpoca U BO3MOJKHBIE [IONIOTHUTe/IbHbIe BOIIPOCH;

- «XODOLLO» - He3HAUMTe/IbHbIe 3aMeuaHusi Ha OTBETHI 10 000MM BOTIPOCaM U Hello/IHbIe OTBEThI Ha
JIOTIO/THUTEJTbHBIE BOIIPOCHI;

- «y/I0B/IETBOPUTE/ILHO» - HEIO/IHbIe OTBeThl Ha 00a BOIIPOCa, OTCYTCTBHE OTBETOB Ha OT/e/IbHbIe
JIOTIO/IHHTE/IbHbIEe BOIIPOCH;

- «HEY/|0B/IeTBOPUTE/ILHO» - HETIO/IHBIN OTBET Ha MepBbIM BOIIPOC, OTCYTCTBHE OTBeTa Ha BTOPOH U
JIOTIO/THUTEJIbHBIE BOTIPOC

13
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Pasgen 1. O0ujue cBeeHus 0
6 (PyHKIIMOHMPOBAaHUH 36 | 12 4 4 4 24 20 | 20 [JomariHee
BbICOKOTeMIIepaTypPHbIX 3a/laHue
YCTPOMCTB.
Pa3pen 2. )KuakocTHbIe
g |ABHraTe/bHbIe yCTAHOBKH H 55 | 29 | 11 9 9 26 40 | 40 Otuer 10
BBICOKOTeMIIepaTypHbIe JIP
YCTpOMCTBA.
Pazpgen 3. [IBurarenbHbIe
YCTAaHOBKH U Tomanmee
6 |BBICOKOTeMIIepaTypHbIe 53 | 27 | 19 4 4 26 40 | 40 sa/IaHIe
YCTPOICTBA Ha TBep/OM A
TOILIUBe.
Bcero 3a 6 cemecTp 144 | 68 | 34 17 17 76 | 100 | 100
Bcero no guciuruinHe 144 | 68 | 34 17 17 76 | 100 | 100
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Kputepuu oneHuBaHus

IICK-6.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Bonpocbl omkpbimoz2o muna:

Krnaccudukanyst pakeTHbIX JBUrareseii B 3aBUCMMOCTH OT [1€PBUYHOIO BUJiA UCII0/Ib3yeMOil SHepru# (3
BU/IA)

Ha3Barb /iBe OCHOBHBIE CXeMbl pabOTHI KUJKOCTHOTO PAaKeTHOTO JJBUTaTe st C HACOCHOW CUCTeMOM
MOJ,a4YM U 1aTh UM XapaKTepPUCTHKY.

KoaddunmeHT n30bITKAa OKUCIUTENS TIPU CTEXHOMETPHUYECKOM COOTHOLIIEHMH KOMIIOHEHTOB TOTI/IMBA
paBeH

Hano Ttorueo AT + HIMI'. MaccoBoe cTeXrOMeTpUUYeCKOe COOTHOLLIeHHe KOMITOHeHTOB ToriBa Km0
= 3,067. OnpefenuTh MacCoOBOe COOTHOILeHHe KoMIioHeHToB Km 1ipu ko3ddurrenTe n3bbITka
okucnuresns o = 0,8.

Hano tormueo AT + HIIMI'. Maccosoe cooTHoLIeHHe KoMITOHeHTOB Km = 2,5. Onpefe/iuTs MacCOBYIO
JIOJIF0 OKUC/IUTeJI OK U MacCOBYIO JI0JIX0 TOPIOYero gr.

[Hano Tormueo O2 + T1. Maccosas go/st okucaurens gok = 0,75. Onpefennts MacCoBOe COOTHOLLIEHUe
KOMITOHEHTOB TOIUIMBa Km.

Hano torso O2 + T1. MaccoBoe cTeXroOMeTpUYeCKoe COOTHOLLIeHUe KOMIIOHeHTOB Torivea Km =
3,35. OmpenenuTh K03(hUIMeHT N30bITKAa OKUCUTESTS a0K ITPYU MAaCCOBOM COOTHOIIIEHUHM KOMITOHEHTOB
Km = 3,1.

HaHno torieo O2 + H2. MaccoBoe CTeXHOMeTpAUYeCKOe COOTHOLLIeHVe KOMITOHeHTOB Torea Km0 = 8.
OnpezennTb MacCOBYIO JI0/TI0 OKUC/IUTE/IS GOK M MACCOBYIO JIO/TI0 TOPIOUEro gr Npu Ko3pguiieHTe
n30bITKa okucuresns o = 0,5.

B cHCTeMe TIO/lauM TOTUIMBA JiaB/jieHre B Oakax MpeBBIlIaeT AaBjeHre B Kamepe
BBbICOKOTeMIIepaTypHOH YCTaHOBKU

Ne 10B CucTemMe 1ogayu TOIVIMBa [iaB/IeHHe B 0akax MeHbIIIe AaBJ/IeHUSA B KaMepe

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

BBICOKOTEMIIepaTypHOM yCTaHOBKU
Bonpocbl 3akpbimozo muna:
[1pu TeueHn rasa B COIl/Ie JaB/ieHUe:

* yMEHbLIAeTCs

* MOXET KaK yMeHbLIAThCS, TaK U YBEJTUUNBATHCS
e yBeJIMYMBAETCS

® 0CTaeTcs HeM3MeHHbIM

ITpy TeueHWH Ta3a B COTIJIe TEMITepaTypa:

e 0CTaeTCsd HeM3MeHHOH

e yYBeJMUUBAETCS

e MOXXeT KaK YMEHbLIIAThCs, TaK U YBeJTNUMBATHCS
* yMeHbIIIaeTCs

CornacHo TepMOJWHaAMHWY€eCKOMY LNUKITY pa6OTBI BBICOKOTEMITIEPATYPHBIX YCTAHOBOK, IMOJIE3HASA pa60Ta
COBEpILIAETCHA 3a CUET:

¢ yMEHbIIIeHHUs MJIOTHOCTH paboyero Tesia

¢ yBeJMUeHHs TeMIiepaTypbl pabouero Tesa
e yMeHbLIEeHHs JaBieHust pabouero Tesa

e yMeHbLIEeHHs SHTaNbINK paboyero Tena

B PaKeTHBIX ABUI'aTe/IAX KOMIIOHEHTBI TOI/IMBA MCII0/Ib3YHOTCA TOJIBKO B CTEXUOMETPHYECKOM
COOTHOLII€HHH, 06€CHEIII/IBa}OH_[€M TOJ/IHO€e CropaHue.

e BepHo
e HesepHo

BepHO JIX YTBEpXKJEeHUEe, UTO BCe XKUJAKOCTHbIE DAKeTHBIE ABUTaTe/IN — ABYXKOMIIOHEHTHBIE, OJHUM U3
KOMITOHEHTOB KOTODBIX ABJJIAETCA roprouee, JpyruM - OKHUC/IUTEIb?

¢ BepHo
e HesepHo
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Ne 6 HPI/I KaKOM COOTHOIII€HHWKW KOMIIOHEHTOB TOI/IMBA JOCTHUI'deTCA MaKCHMa/IbHbIN y,Z[E]'IbeIfI HUMITYJIBC TATHU
PaKeTHOTro ABI/IFaTE'J'IH?

® TIpHU HEJAO0CTaTKe OKWC/IUTE/IA

* TIpu M30BITKE OKUCTUTEIS

® [IpH CTeXHUOMeTpHUYeCKOM COOTHOLIIEHWH KOMIIOHEHTOB
¢ He 3aBHMCHUT OT COOTHOIIIeHHS KOMIIOHEHTOB TOIL/IMBaA

Ne 7 B KakoM pe>xviMe pabOThl ABUraTe s yAeIbHBIH UMITY/IbC TATH PaBeH CKOPOCTU UCTEUEHHs TIPOJYKTOB
cropaHus’?

* B CTEXHOMETPHUUECKOM
* B U309HTPOITUUYECKOM
e B pDacUueTHOM

¢ B aguabaTHOM

Ne 8 K KakoMmy TUIy apXyUTeKTypbl MH($OpMaLMOHHO-ynpaB/sioumx cucreM (MY C) otHOCHTCS

n300pakeHHasi Ha PUCYHKe?

Ynpasasiowmii |—
MOIY1b | | 0

JlnarnocTuka |
A Bxoauoii | | A SN BoixoaHoii ____*;
- L owoaym | |y | | moaym |

|| JlnarHocTtHka |
|| Vnpasasiowmii |
MOAYAbL |

e OJHOKaHasbHas
* O7IHOKaHa/bHas C AyO/IMpOBaHMEM YTIPAB/ISIOIINX KOHTPOJJIEPOB
¢ nyGnMpoBaHHas C MePeKPECTHOM MPOBEPKOH COCeIHEro KaHaia

e TpPOMpPOBaHHasg C Ma)XOPUTapHBLIM T'0JI0COBaHUEM

Ne 9 K KakoMy THIY apXUTEKTYPbl HH(POPMaI[MOHHO-YIIPABJISIOIIUX CUCTEM OTHOCUTCS U300paykeHHas Ha
pUCYyHKe?

Bxoauoii VipasngiomHil Brixoanoi

— > _,,,|
MOIY/Tb MOJIYJIh — MOJIYIb I

Huarnoctuka ——» JIHardHocTHka Juardocruka ——————»

y  Bxommoii Ynpapasionmii Brixoanoi |
— > e

MOJY/1b MOJIYIIE = MOIYJ1b |

Huarnoctuga —® JlHardHocTHka JuarHocTHka —/

¢ OJHOKaHasbHast
¢ OJHOKaHajbHas C AyO/MpOBaHUEM YITPABSIOLIUX KOHTPOJI/IEPOB
e ny0rMpoBaHHasi C TepeKpECTHOM MPOBEPKOI COCeJHEro KaHasa

¢ TPOMPOBAHHAsl C Ma)KOPUTAPHLIM TOJI0COBAaHUEM

Ne 10 K KakoMy THTTY apXHUTEKTYPbl MHGHOPMAIIMOHHO-YTIPABJISIIOIINX CUCTEM OTHOCUTCS M300pakeHHas Ha
pUCYyHKe?
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> Bxoanoi » Y npasnaromHii . Brixonnoi

C MOIYIE MOIYJIb MOYJIb S

o

® Bxoawoii 5 Y TIpABIAAIOLLHIT ,| Beixomoi E _ :

MOyl MOy MOY /I S

=]

_ _ _1 5

® Bxoanoii | Ynpaenawoumii | Beixoamoii | £
MOYJIE MOIYJIb MOYJIb

e OJHOKaHasbHast
¢ OJHOKaHajbHas C AyOIMpOBaHUEM YITPABISIONIUX KOHTPOJI/IEPOB
¢ ny0rMpoBaHHas C MePeKPECTHOMN MPOBEPKOH COCeJHEr0 KaHaa

¢ TPOMPOBAHHAS C Ma)KOPUTAPHBIM TOJI0COBAaHUEM

IICK-6.2

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

BOTlpOCbl OMKpbIMO2O munda:

[MpeumyltiiecTBa U HeJOCTAaTKU FOPU30HTA/ILHOTO cTariens A/ ucnbitanuii PATT.

(Yka3arb He MeHee 3)

B uem 3ak/touaeTcs MMPUHLUAIT BBICOKOTOYHOM ,E[I/IHEIMI/IquKOI\/JI Pa3rpy3sKu rnepBUuYHbIX

M3MEepPUTE/IbHBIX MpeoOpa3oBaresieil TSIru?

HepeqnanTL OCHOBHBI€ CUCTEMBI MCIIbITATe/IbHOI'0 CTeHda AJ1d obecrieyeHUs] OTHEBBIX

ucnbiTanuid JKP/I (yka3atbk He MeHee 5).

Hepe‘H/ICﬂHTb OCHOBHBbI€ 3a/la4i, pelllaéMble TIPHU OTHEBLIX CTEHAOBBIX UCIIBITAHUAX

PATT. (Yka3aTb He MeHee 5)

Kakue TUIbl KOHTAKTHBIX TeMITIepATyPHBIX AdTYMKOB IMTPUMEHANOTCA [/ U3MEPEeHUA

TeMITepaTypbl HAPY>KHOM MTOBEPXHOCTH KOPITyCa ABUTATEIS?
[TpeumMytiecTBa U HeJOCTATKU TIOABECHOTO CTariesisi 7Sl OTHEBbIX CTEH/OBbIX
vcnbiTaHui. (YKa3aTth He MeHee 3)

Ha pucyHke n3obpaxeH JIATUMK CHJTBI
P
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KakoBo Ha3HaueHre Macya (4) B TTOJIOCTH JJaTUMKa JaBIeHUS?
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Ne 10 Kaxkue crioco6bl TIO3BOJISIFOT YMEHBIINTh TEMJIOBOE BO3/IeHCTBHE HA JAaTUUK /[aB/IeHUS

MIpU YCTaHOBKe B KaMepe ABurares (Ykas3aTb He MeHee 2)
Bonpocb! 3akpbimozo muna:
Ne 1 B kaxkux eguHULIAX U3MePSIeTCs Y/ie/IbHbII UMITY/IbC TSACU?

e M/C
e Kr/C
e H*c
e 1/c

Ne 2 B kakux €AUHULaX U3MEPAETCA CKOPOCTb TOpEHUA TBepA0ro Tom/MBa?

e M/C
® Kr/C
e C

o 1/c

Ne 3 Kakum rapameTpom orpaHUYMBaeTCs AuameTp TpyOOIIPOBOOB CTeHAa?

e JlomyCTUMOM BSI3KOCTBIO XKUAKOCTH

e JlomyCcTUMO CKOPOCTBIO KUAKOCTH

e JlomyCcTUMO# TJIOTHOCTBIO JKUKOCTH

¢ [loryCTUMBIM MaCCOBBIM PAaCXO/OM >KUAKOCTH

Ne 4 KakoBo Ha3HaueHre BBIXJIOMHOTO Arddy30pa NPY UCIIBITAHMSAX PAKETHBIX JBUraTes1ei?

e 3aluTa KOHCTPYKLMHU CTeH/a

e YMeHblIIeH/e TeMIIepPaTyphbl IPOAYKTOB CrOPaHUsI

¢ CHIKeHMe YPOBHS IlyMa U obecrieueHre 6€30MacHOCTU
e VMuTaLMs BBICOTHBIX YC/IOBUMA

o Jlo)KuraHue MpoJyKTOB CrOpaHust

Ne 5 Kakoe Ha3zHaueHHe pa3/eUTeT5HOM EMKOCTH B COCTaBe CTeH/a Ipy UctibiTanusx XKP?
o PaspeneHnss OKMCIUTENS U TOPIOYETO Ha BXOZE B ABUTaTe/lb
o NVmurtanusi ruipoAHaMUYeCKUX TPOLIECCOB Ha BXOJE B [BUTaTe b

¢ ObecneueHue TpeOyeMOro pacxo/ja KOMIIOHEHTOB TOTI/IMBA
¢ OO0ecrieueHre TpeOyeMoOro Haz[yBa TOTJIMBHBIX OAKOB
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Ne 6

Ne 7

Ne 9

Ne 10

Ne 11

Kakast ocHOBHast LieJib IoAd4yu BOABI B CTPYIO PAKETHOT'O ABHIaTe/Isd ITPY OrHEBBIX
CTeHJ0BBIX UCTIBITAaHUSIX ?

3aimra KOHCTPYKLUY CTeH/ia

HeiiTpanu3arys poAyKTOB CrOpaHUsl

VIMUTaLust BBICOTHBIX YC/IOBUH

CHWKeHYe YPOBHS IlIyMa U obecrieueHre 6e30MacHOCTH
oXkuraHvie MPOJYKTOB CrOPaHUS

IToBbIlIeHME PaCTBOPMMOCTH I'a3a HaJJlyBa B KOMIIOHEHTAX TOIVIMBA MPUBOAUT K:

CHW)KEHWIO MdCCOBOT'0O pACX04a KOMITOHEHTA

BO3HMKHOBEHHIO KaBUTall1

CHWDKEHHWIO TeIJIOThI CrOpaHuA TOI/IMBA

OTKJ/IOHEHHIO OT HOMHWHA/IbHOT'O COOTHOIII€HKA KOMIIOHEHTOB TOIT/IMBA

BuOpalioHHO-UaCTOTHBIN JATUMK TATH TIOAXOUT /ISl U3MEPEeHUsT My/IbCal[ui TSIrU

e BepHo
e HesepHo

[lnst u3MepeHust My/IbCalLvii JaB/ieHrs B KaMepe JBHUraresist TpebyeTcsi COKpaIaTh JyIuHY
KaHasia 0TO0pa AaBIeHus

¢ Bepno
¢ HesepHno

B uem 3ak/touaeTcs MpeumylieCTBO MOABECHOTO CTarle ist AJist ucrbitanuii PATT?

VicknmroueHvie BIUSHUSI MAaCChI IBUTATENIS] U CUJIBI TSDKECTH Ha Pe3y/IbTaThl
W3MepeHust TSIy

YBe/mmueHue unc/ia crereHeid CBOOOBI IBUTATEIS

W ckimoueHrie B3aMMOB/TUSTHUSI U3MEPUTE/TbHBIX 3BeHbEB

[NoBblIlIeHNe TOYHOCTH U3MEPeHHs TATH

B yem 3ak/todaeTcs MperMy1L{e CTBO TOPHU30HTAIBHOTO CTaness A/ ucneitaduii PITT?

WcknroueHue BAUSIHUS MaCChl ABUraresisd U CUJbl TAXKeCTU Ha pe3y/IbTaThl
HU3MepeHUs TAru

WcknroueHne B3aMMOBIHSTHUS HN3MepHTe/IbHbIX 3BeHLHEB

YBe/MueHre Yncjia CTerneHen CBO60,ELI:I ABHUT'aTeJId

IToBbIllIeHHe TOUHOCTU HU3MepeHud TATru
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